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I.    INTRODUCTION 

This  report  presents  1984  annual  air  quality  data  for 
Massachusetts  collected  Dy  the  Division  of  Air  Quality  Control  (DAQC)  , 
Department  of  Environmental  Quality  Engineering  (DEQE) .   Data  is  coll- 
ected by  the  Commonwealth  and  submitted  to  the  U.S.  Environmental 
Protection  Agency  (EPA)  for  inclusion  into  the  National  Aeromatic  Data 
Bank,  in  accordance  with  Regulations  40  CFR  58.   DAQC  has  primary 
responsibility  for  measuring  ambient  air  quality  to  verify  compliance 
with  state  and  national  standards  (see  Table  1),  to  support 
development  of  regulations  designed  to  reduce  ambient  air 
contaminants,  to  assess  the  effectiveness  of  existing  air  pollution 
control  strategies,  and  to  fulfill  EPA  reporting  requirements  for  air 
quality  data.   Table  2  gives  a  brief  description  of  the  health  and 
welfare  effects  of  the  six  criteria  air  pollutants. 

The  continuous  and  non-continuous  air  monitoring  stations  both 
urban  and  rural  are  located  throughout  the  state  of  Massachusetts. 
The  stations  are  equipped  with  air  pollution  monitoring  equipment  (see 
TaDle  3)  and,  in  some  cases,  meteorological  equipment.   The  continuous 
state  air  pollution  monitors  record  levels  of  ozone  (O3) ,  carbon 
monoxide  (CO),  sulfur  dioxide  (SO2) ,  nitrogen  dioxide  (NO2) ,  and 
nitric  oxide  (NO)  .   The  non-continuous  monitors  record  total  suspended 
particulates  (TSP) ,  and  lead  (Pb.)   Meteorological  parameters  measured 
in  most  instances  include  wind  speed,  wind  direction,  and  temperature. 
Pollutant  Standard  Index  for  the  regions  within  the  state  are  record- 
ed.  The  Commonwealth's  ambient  air  monitoring  network,  is  complemented 
by  a  private  network  of  monitors.    This  private  network  is  limited  to 
monitoring  sulfur  dioxide,  sulfates  (SO4) ,  total  suspended 
particulates  (TSP) , wind-speed ,  wind  direction  and  temperature. 


Figures  2,  3,  5,  6,  7  and  9  illustrate  the  Commonwealth's  public 
monitoring  network  maintainted  Dy  DAQC  in  1984  for  the  six  criteria 
pollutants.   Figures  4,  8  and  11  illustrate  the  private  monitoring 
network  in  1984  for  SO2,  SO4,  and  TSP. 

This  year,  DAQC  collected  a  total  of  502,765  hourly  samples  at 
the  public  sites  and  819,  221  hourly  samples  at  the  private  sites,  for 
a  total  of  1 , 321 , 986 (See  Figure  1).   This  total  represents  an  increase 
of  149,583  hourly  samples  over  the  total  number  for  1983  because 
mainly  of  an  increase  in  data  capture  for  the  state  network.   PSI 
values  are  also  calculated  for  the  Regions  within  the  state.   This 
year,  the  Acid  Precipitation  Report  is  incorporated  into  this  report. 

Acid  Precipitation  is  known  to  cause  considerable  damage  to 
forests,  and  lakes.   The  state  monitors  the  volume  and  acidity  of  pre- 
cipitation at  several  locations  in  the  state  on  both  a  daily  and 
weekly  basis.   The  Acid  Precipitation  monitoring  network  consists  of 
four  event  (daily  sampling)  sites  and  three  National  Atmospheric 
Deposition  Program  (weekly  sampling)  sites. 

The  Commonwealth's  data  from  public  and  private  monitors  have 
been  summarized  in  this  report  for  public  record  and  information.   For 
further  information  pertaining  to  this  report  and  other  related  air 
quality  problems,  please  contact  either  the  Division  of  Air  Quality 
Control  at  Boston  at  (617)  292-5630  or  the  Regional  Offices. 


AIR  QUALITY  REGIONAL  SECTIONS 


REGION  1  (Western) 
John  Higgms,  REE 
Stephen  Joyce,  DREE 
David  Howland,  Chief -AQC 
436  Dwight  St. 
Springfield,  MA   01101 
(413)  735-5327 


REGION  3  (Metropolitan/Northeast) 
Richard  Chaplin,  Acting  REE 
Michael  Maher,  Chief -AQC 
5  Commonwealth  Avenue 
Woburn,  MA  01801 
(617)  935-2160 


REGION  2  (Central) 
Gilbert  Joly,  REE 
Edmond  Benoit,  DREE 
Thomas  Cusson,  Chief -AQC 
75  Grove  St. 
Worcester,  MA   01605 
(617)  791-3672 


REGION  4  (Southeast) 
Paul  Anderson,  REE 
Robert  Donovan,  DREE 
Vaughan  Steeves,  Chief -AQC 
Lakeville  Hospital 
Lakeville,  Ma  02346 
(617)  947-1231 
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TABLE  1 


STATE 

AND  NATIONAL 

AMBIENT  AIR 

QUALITY. 

STANDARDS 

PRIMARY 

SECONDARY 

AVERAGING 

STANDARD 

STANDARD 

POLLUTANT 

INTERVAL 

ug/uH 

ppm 

ug/m3 

ppm 

Sulfur 

Dioxide 

Annually 

80 

0.03 

- 

- 

24  hour 

365 

0.14 

- 

- 

3  hour 

- 

- 

1  ,300 

0.5 

Particulate 

Matter 

Annually 

75 

- 

60** 

- 

24  hour 

260 

- 

150 

- 

Caroon 

Monoxide 

8  hour 

10* 

9 

10* 

9 

1  hour 

40* 

35 

40* 

35 

Ozone 

1  hour 

240 

0.12 

240 

0.12 

Nitrogen 

Dioxide 

Annually 

100 

0.05 

100 

0.05 

Lead 

3  month 

1  .5 

- 

1  .5 

- 

ug/nw  -  micrograms  per  cubic  meter 
ppm   -  parts  per  million 

*mg/m3  -  milligram  per  cubic  meter 

**  annual  average  is  considered  a  guideline 
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TABLE  3 
ANALYSIS  COLLECTION  METHOD  LISTING* 


Sulfur  Dioxide: 

14   Couloraetric 

20   Pulse  fluorescent  Instrumental 

Carbon  Monoxide: 

11   Non-Dispersive  Infra-Red  Instrumental 
14   Ultraviolet  Photometric 

Ozone : 

1  1   Chemiluminescence  Instrumental 

Nitrogen  Dioxide: 

14  Chemilurainescence  Instrumental 

Total  Suspended  Particulates: 

92  High  Volume  Air  Sampler 

Lead: 

92  High  Volume  Air  Sampler 

*  Corresponds  To  Data  Summary:   Instrument  Method 
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PD 

PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION  (042) 


^awam 
152  South  vJest- 
field  St. 

oherst 
Solar  HaDitat 

licopee 
Anderson   Rd. 
Westover 

Dlyoke 
1    Court   Square 

jnngrield 
1586   E.    CoiumDus 
Ave. 

jringf leid 
Longhill   Ave 
(SuDStations) 

>ringf  ield 
59   Howard   St. 
School 

Dringfield 
Fernoank   St. 

Dringf ield 
Community   Tech. 
College 

are 

Rt.  32  (Ware 
High  School) 

est  Springfield 
Van  Deene  St. 


0030- 

-003 

6961200 

46590400 

0060- 

-002 

704310 
4690600 

0400- 

-008 

701800 
4674200 

0860- 

-007 

697480 
4674500 

2160- 

-007 

698000 
4662000 

2160- 

-009 

700000 
4661928 

2160- 

-011 

699460 
4663380 

2160- 

-014 

707080 
4668200 

2160- 

-015 

3264620 
47043850 

2360- 

-001 

725850 
4680900 

2475- 

-003 

696400 
4663940 

3 
3 


12 


19 


4 


7 


Rural  Agri- 
culture 

Rural  - 
Agricultural 

Suburban  - 
Commercial 


Center  City 
Commercial 

Center  City 
Industrial 


Center  City 
Commercial 


Center  City 
Commercial 


Suourban  - 
Commercial 

Center  City 
Residential 


Suburban  - 
Commercial 


Suburban  - 
Commercial 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
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II.   PUBLIC  SITE  DIRECTORY  -  1984  Con't. 


CITY 

SAROAD  # 

UTM  COORD 

REC 

STATION 

POLLUTANTS 

SITE  LOCATION 

EAST 

HOT 

TYPE 

SAM] 

PLED 

NORTH 

CM) 

SO2 

CO 

03 

NO  2 

TSP 

Pd 

BERKSHIRE  AIR  QUALITY  CONTROL  REGION  (117 


Pittsf leld 

Root  of  Berkshire 
Commons 

PitcsDurg 

Birchgrove  Drive 


1800-006 


1800-007 


643500 
4699897 


646480 
4700620 


11 


CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION 


Center  City 
Commercial 


SuDurDan 
Commercial 


X 


Fitchourg 
Summer  St. 
Substation 

Fitchburg 

5  Summer  St. 

barren 

River  St.  Region 
al   High  School 

Worcester 

419  Belmont  St. 
Health  Dept. 

Worcester 

2  Washington  St. 
YWCA 

Worcester 

Grove  St.  Voc. 
Tech.  Sch. 

Worcester 
DPW  Yard, 
Belmont  Ave. 


Worcester 
Thomas  St. 
Station 


Fire 


Worcester 

26  Salisoury  St. 


0620-003 


0620-010 


2372-001 


2640-013 


2640-016 


2640-018 


2640-019 


2640-020 


2640-021 


271500 


4716800 


2710000 


4717230 
732000 


4677900- 


272400 


4683700 


269100 


4682200 


269100 


4683750 


272300 


4683750 


269200 


4683100 


2691000 
46831000 


18 


13 


10 


4 


Center  City 
Industrial 


Center  City 
Commercial 

Rural  - 
Agricultural 


Center  City 
Residential 


Center  City 
Commercial 


Center  City 
Commercial 


Center  City 
Residential 


Center  City 
Commercial 


Center  City 
Commercial 


X 


X 


X 


X 


X 


Q18) 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


13 


II.   PUBLIC  SITE  DIRECTORY  -  1984  Con ' c . 


ITY 

ITE  LOCATION 


SAROAD  # 


UTM  COORD 

EAST 

NORTH 


REC 
HGT 
(M) 


STATION 
TYPE 


POLLUTANTS 
SAMPLED 


S02 


CO 


0 


NO' 


TSP 


Pd 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119) 


oston 
Kenmore  Square 
590  Comm.  Ave. 

oston 
Southampton  St. 
Fire  HQ 

Dston 
Kneeland  St. 
Parking  Lot 

DSton 
340  Breman  St. 
E.  Boston 

DSton 
Essex  St. 

DSton 
200  Columbus  Ave 

DSton 
Deer  Island 

rockton 
Crescent  St.  , 
Paine  School 

helsea 
Chestnut  and  6th 
St. 

helsea 
Power  Horn  Hill 

edf ield 
Rt.  27  N.  Meadow 
State  Hospital 


edtord 

.00-120  Main  St. 
ire  HQ 


V. 


0240-002 


0240-012 


0240-015 


0240-021 


0240-022 


0240-024 


0240-026 


0320-003 


0380-002 


0380-003 


1210-001 


1220-002 


327100 

5 

4690400 

329580 

14 

4688230 

330000 

3 

4690000 

330000 

3 

4693550 

330100 

3 

4690750 

329400 

10 

4690350 

337900 

4 

4690200 

333300 

14 

4660400 

332500 

16 

4695100 

3399000 

19 

46961500 

307200 

24 

4675800 

326300 

7 

4697990 

Center  City 
Commercial 


Center  City 
Commercial 


Center  City 


Center  City 
Residential 


Center  City 
Commercial 

Center  City 
Commercial 

Suburban 
Residential 

Center  City 
Industrial 


Center  City 
Commercial 


Center  City 
Residential 

Rural 
Commercial 


Center  City 
Commercial 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
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II.   PUBLIC  SITE  DIRECTORY  -  1984  Con't. 


CITY 

SITE  LOCATION 


SAROAD  # 


UTM  COORD 

EAST 

NORTH 


REC 
HGT 
(M) 


STATION 
TYPE 


POLLUTANTS 
SAMPLED 


S02 


CO 


03  N02 


TSP 


Pb 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119)   (Cone.) 


Quincy 

Hancock  St. , 
Atlantic  Fire 
Station 

Sudbury 

tfatertown  Rd. 
Nati.  Wildlife 

Watertown 

Victory   Field 

vtfoburn 

Pleasant  St. 
Court  House 


1880-007 


2196-001 


2380-005 


2620-002 


332400 
4682100 


303350 
4695100 


3203100 
46935000 

323000 
4705000 


12 


Suburban 
Residential 


Rural 
Agricultural 


Center  City 
Residential 

Suburban 
Commercial 


X 

X 

X 

X 

MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION  (121) 


Lawrence 

1  General  St. 
Hospital 

1000-003 

3240000 
4730500 

25 

Center  City 
Industrial 

Lawrence 

High  St.  Storrow 
Park: 

1000-005 

342220 
4730590 

4 

Center  City 
Residential 

Lowell 

35  YMCA  Drive 

1080-006 

310370 
4722640 

7 

Center  City 
Commercial 

Lowell 

Old  City  Hall 
Merrimack  St. 

1080-007 

310400 
4723800 

5 

Center  City 
Commercial 

Newburyport 

NWR  H  Quarters 
Plum  Island 

1520-003 

351300 
4741600 

4 

Suburban 
Residential 

SOUTHEAST! 

URN  MASSAC 

:husetts  A] 

LR  qt 

JALITY  CONTRO 

Attleboro 

0120-004 

000000 

13 

Suburban 

532  Newport  Ave. 

000000 

Residential 

Easton-North 
J°o°stM3Kice- 

0535-001 

327050 
4659170 

5 

Rural 
Near  Urban 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 


15 


II.   PUBLIC  SITE  DIRECTORY  -  1984  Con ' t . 


ITY 

ITE  LOCATION 


SAROAD  # 


UTM  COORD 

EAST 

NORTH 


REC 
HGT 
(M) 


STATION 
TYPE 


POLLUTANTS 
SAMPLED 


S02 


CO 


O3  NO2 


TSP 


Pb 


airhaven 
Leroy  Wood  School 

all  River 
165  Bedford  St. 

all  River 
Globe  St. 

ew  Bedford 
234  Earle  St. 

ew  Bedford 
25  Water  St.  YMCA 


SOUTHEASTERN  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (120) 

343330 


(Cont.) 


0570- 

-002 

0580- 

-001 

0580- 

-004 

1500- 

-003 

1500- 

-004 

4610800 

321000 
4618000 

319700 
4616900 


3395000 
46101100 


4 
15 


14 


16 


Suburban 
Residential 

Center  City 
Commercial 

Center  City 
Commercial 

Center  City 
Commercial 

Center  City 
Commercial 


X 


X 


X 


X 


X 


X 


X 


X 
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II.   PRIVATE  SITE  DIRECTORY  -  1984 


;TE  LOCATION 


SAROAD  # 


UTM  COORD 

EAST/ 

NORTH 


REC 
HGT 
(M) 


STATION 
TYPE 


POLLUTANTS 
SAMPLED 


S02 


S04 


i^/S  W/D 


TSP 


Temp 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION 


licopee 
Grattan  &  Meadow 

•ving 
Route  2  North 

•ving 
Route  2  N.  East 

*ving 

Route  2  Fire 
Station 

•ving 
Rt.    2   vJest 

idley 

Russeii  St. 
Hopkin  Academy 

idley 

Summit  Hse,  Mt . 
Holyoke 

>lyoke 

Mt.  Tom  Power 

Plant 

>lyoke 
Mt.  Tom  Ski  Area 

>lyoke 

Goat   PR.    Mt.    Tom 
Reservation 

)lyoke 

]hmura   Pool, 
\nniversary   Park 

jrtnampton 
Ziskind   Hail, 
Smitti   College 


Drthampton 

lm.St.  Smitd 
ollege 


h 


0400- 

-006 

6970690 
46726150 

0540- 

-001 

7146000 
47198100 

0540- 

-002 

7150200 
47200300 

0540- 

-003 

- 

0540- 

-004 

7145000 
47192400 

0789- 

-001 

6893980 

46902140 

0789- 

-002 

6291600 

46859710 

0860- 

-005 

6975540 

46830120 

0860- 

-008 

6954000 

46801000 

0860- 

-009 

6954000 

46825000 

0860- 

-010 

6972000 

46756800 

1600- 

-002 

6954000 

46825000 

1600- 

-003 

6946600 

46877900 

8 


Suburban 


Rural 


Rural 
Industrial 

Rural 


16 


4 
5 


12 


11 


Rural 


Suburban 


Rural 


Rural 


Suburban 


Suburban 


X 


X 


X 


Center  City 


Center  City 


Center  City 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
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II.   PRIVATE  SITE  DIRECTORY  -  1984  Con ' C . 


SITE  LOCATION 


SAROAD  # 


UTM  COORD 

EAST/ 

NORTH 


REC 
HGT 
(M) 


STATION 
TYPE 


POLLUTANTS 
SAMPLED 

W/S 


S02 


S04 


W/D 


TSP 


Temp 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION   (Cont.) 


South  Hadley 
Pine  St.  Sub- 
station 

South  Hadley 

23  Granview  St. 

South  Hadley 

Skinner  Ste.  Pk. 

Springfield 
Longhill  Sub- 
Station 

Springfield 

Carew  St.  Sub- 
.  Station 

Springfield 
Civic  Center 
Rooftop 

Springfield 

Rose*  St.  6c  Page 
Blvd. 

tf.  Springfield 
15  Agawam  St. 
Power  Plant 


2126-002 


2126-003 


2120-004 


2160-009 


2160-010 


2160-012 


2160-013 


2475-002 


6990120 
46796870 


6994000 
46766000 

6984000 
46853000 

7001930 
46619280 


6998550 
46664150 


6994620 
46636920 


7023460 
46683460 


6986390 
46628670 


13 


4 


21 


4 


Suburban 


SuburDan 


Rural 


Center  City 


Suburban 


Center  City 


Center  City 


Center  City 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

• 

X 
X 

X 

CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION 


Fitchburg 

5  Summer  St. 

Leominster 

145  Lancaster  St 
Civil  Defense 

Leominster 

365  Linaell  St. 
July  County 
School  Bd. 


0620-010 


1040-001 


1040-002 


2710000 
47172300 

2723500 
47109000 


2723000 
47140000 


18 


Center  City 


Center  City 


SuDurDan 


X 

X 

X 

X 
X 

X 

18 


II.   PRIVATE  SITE  ] 

DIRECTORY  -  1984  Con 

't. 

HE  LOCATION 

• 

SAROAD  # 

UTM  COORD 

EAST/ 

NORTH 

REC 
HGT 
(M) 

STATION 
TYPE 

POLLUTANTS 
SAMPLED 

so2  so4  W/S 

W/D 

TSP 

Temp 

METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION 

X 

everly 
E.  Lothrop  St. 
Central  Cemetry 

0220-002 

3466000 
47124000 

3 

Center  City 

X 

oston 
476  Atlantic  Ave 

0240-013 

3307600 
46907900 

3 

Center  City 

X 

X 

X 

ioston 
Long  Island 

0240-019 

3375950 

5 

Rural 

X 

X 

X 

X 

X 

46865950 

.oston 
Dewar  St. 
Dorchester 

0240-020 

3305480 
46859520 

6 

Center  City 

X 

X 

X 

X 

X 

oston 
Breman  St. 
E.  Boston 

0240-021 

3326960 

3 

Center  City 

X 

X 

X 

X 

X 

46934400 

lanvers 
154  Andover  St. 

0480-003 

3382000 

- 

Suburban 

X 

X 

X 

X 

47133000 

,ynn 
436  Lynn way  St. 
GECO 

1100-003 

3391710 

- 

Center  City 

X 

X 

X 

47014630 

larblehead 
Green  St. 

1160-003 

3473950 

3 

Suburban 

X 

47079222 

'eabody 
Meadow  Pond  - 
Glen  Rd. 

1780-004 

3413400 

3 

Suburban 

X 

X 

X 

47086300 

Peabody 
X  Hill  -  Perkins 
St.  Playground 

1780-005 

3411300 

3 

Suburban 

X 

X 

X 

47096400 

Salem 

Fort  Ave.  Power 
Transm.  Lines. 

1980-004 

3459000 

3 

Suburban 

X 

X 

X 

X 

X 

47101000 

NEPC 

Salem 

g8ve-  MrinS^ab 

1980-005 

3462500 

3 

Suburban 

X 

X 

4710000 
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II.   PRIVATE  SITE  DIRECTORY  -  1984  Con ' t . 


SITE  LOCATION 


SAROAD  # 


UTM  COORD 

EAST/ 

NORTH 


REC 
HGT 
(M) 


STATION 
TYPE 


POLLUTANTS 
SAMPLED 


S02 


SO4 


W/S 


W/D 


TSP 


Salem 

Derby  St 

Sherbon 
Perry  St 
Lines 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (ConC.) 

Suburban 


Power 


Stoneham 
Hill  St. 

Hillside  Garden 
Apts . 

tfellesley 
Whitin  Obs. 
Wellesley  College 


1980- 

-006 

- 

2042- 

-001 

3022000 
46812000 

2180- 

-001 

3264620 
47043850 

2420- 

-001 

3101500 
46847800 

12 


4 


Rural 


Suburban 


Suburban 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SOUTHEAST  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION 


Fall  River 

Globe  &  Wilcox 
St. 

Fall  River 

Highland  Ave. 

Fall  River 

Highland  Ave. 
Truesdale  Hosp 

Fall  River 
Stanley  St. 

Somerset 

Riverside  Ave. 

Swansea 

Sharp  Lots  Rd. 


Pepperell 

12  Bennet  St. 


0580- 

-010 

3189600 
46172300 

0580- 

-012 

3233300 
46227950 

0580- 

-013 

3224150 

46215740 

0580- 

-036 

3222500 
46200500 

2080- 

-002 

3212880 
46223590 

2230- 

-001 

3173000 
46246000 

8 


18 


Center  City 


Suburban 


Suburban 


Center  City 


Suburban 


Suburban 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION 


1792-001 


2888540 
47262750 


Rural 


X 

X 

X 

20 


III.  SAMPLING  RESULTS  FOR  AIR  QUALITY  DATA 

A.    Sulfur  Dioxide  (SO2) 
1  .   Sampling  Method 

The  instrumental  method  used  to  analyze  continuous  SO2 
concentrations  is  pulse  fluorescent.   In  the  pulse  fluorescent 
method,  SO2  molecules  are  excited  Dy  ultra-violet  light.   In  the 
process,  the  molecules  emit  distinctive  light  waves  which  vary  in 
intensity  according  to  the' SO2  concentration.   The  intensity  is 
then  measured  to  find  specific  SO2  concentrations.   The  sampling 
method  meets  the  equivalency  requirements  published  Dy  the  U.S. 
Environmental  Protection  Agency  in  Part  58,  40  CFR,  May  1U,  1979. 

2.   Summary  of  Data 

In  1984,  there  were  19  state-operated  SO2  monitors--an  increase 
of  one  monitor  from  1983  (Figure  3).   Sixteen  of  these  sites 
operated  in  1984  at  75  percent  or  greater  for  data  capture. 
There  were  no  recorded  violations  of  the  National  AmDient  Air 
Quality  Standards  (NAAQS)  for  SO2  in  1984.   Table  5  shows  that 
the  highest  annual  average  is  in  the  Metropolitan  Boston  urban 
area. 

There  were  38  privately-operated  SO2  monitors  for  1984  (Figure 
4).   Thirty  one  of  these  sites  operated  at  75  percent  or  greater 
for  data  capture.   There  were  no  recorded  violations  of  the 
NAAQS.   Taole  6  shows  that  the  highest  annual  average  is  in  the 
Metropolitan  Boston  area. 
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(3)  TABLE  5  -  PUBLIC  SITES 
1984  SULFUR  DIOXIDE  MONITORING  RESULTS 


SO2  units:   ug/m-* 


Daily 


Daily 


City 


Saroad 


Instrument 
Method 


NumDer 

of 
Hourly 

obs . 


Annual 

Aritn. 

Mean 


Maximum 

ODS 

1st    2nd 


24hr 


24hr 


Maximum 
3  Hr  ods 
Block. 


1st 


2nd 


Max 
1 

ODS  . 


Pitts- 
field 

Fitchourg 
FitchDurg 
Worcester 
Worcester 


Lawrence 
Lowell 


Boston 

Boston 

Boston 

Boston 

Chelsea 

Medfield 

Watertown 


1800-007 


BERKSHIRE  AIR  QUALITY  CONTROL  REGION 


20 


7541 


25 


128 


118 


231 


CENTRAL  MASSACHUSETTS  A] 

[R  QUAL". 

LTY  CONTROL  REGION 

0620-003 

20 

5829** 

• 

145 

124 

249 

0620-010 

20 

1328** 

• 

84 

50 

124 

2640-019 

20 

8418 

15 

102 

93 

151 

2640-020 

20 

8140 

23 

170 

145 

266 

218 


235 
110 

148 
259 


1000-005 
1080-007 


0240-002 
0240-015 
0240-021 
0240-026 
0380-003 
1210-001 
2380-005 


MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION 


20 
20 


20 
20 
20 
20 
20 
20 
20 


8190 
8375 


30 
25 


163 
112 


154 
108 


424 
190 


267 
169 


380 


346 
152 
252 
314 


529 

233 


METROPOLITAN 

BOSTON 

AIR  QUALITY 

CONTROL  REGION 

7963 

43 

193 

191 

278 

265 

464 

. 

8433 

32 

171 

146 

297 

279 

461 

8006 

34 

171 

141 

279 

261 

343 

895** 

• 

120 

114 

198 

187 

217 

7155 

24 

109 

102 

367 

263 

524 

8227 

13 

95 

90 

124 

122 

178 

8043 

23 

172 

126 

252 

246 

309 

Chicopee 

Springfield 

Springfield 


Fairhaven 
Fall  River 


0400-008 
2160-009 
2160-015 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION 


0570-002 
0580-004 


** 


Annual  Arithmetic  Mean  could  not  De  determined  due  to  insufficient 
sample  size. 

When  total  oDservations  are  less  than  6,250,  sample  size  is  insufficiei: 
to  represent  sound  data  results  for  the  year.     Sulfur  dioxide  data  a:s 
collected  throughout  the  year;  100  percent  data  capture  during  this 
period  represents  8,760  hourly  ODservations . 
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(5)  TABLE  6  -  PRIVATE  SITES 
1984  SULFUR  DIOXIDE  MONITORING  RESULTS 


SO2  units :   ug/m3 


City 

Saroad 

Instrument 

Number 

Annual 

Daily 

Daily 

Daily 

Daily 

DaiJ 

Ly 

# 

Method 

of 

Artth. 

Maxi- 

Maxi- 

Max 

Max 

Max 

2nd 

Hourly 

Mean 

mum 

mum 

3HR 

1HR 

1HR 

Max 

obs. 

1st 

2nd 

obs . 

ODS  . 

obs . 

1HR 

24HR 

24HR 

Block 

ODS 

1  St 

2nd 

Beverly 

Boston 

Boston 

Boston 

Boston 

Danvers 

Lynn 

Marble- 

head 

PeaDody 

Peaoody 

Salem 

Salem 

Salem 

Sneroorn 

Stonenam 

Wellesiey 

Erving 
Erving 
Erving 
Hadley 
Had ley 
Holyoke 
Holyoke 
Holyoke 
Holyoke 
S.  Hadley 
S.  Hadley 
S.  Hadley 
Springf Id 
Springf Id 
tf. Spring- 
field 


FitchDurg 


0220-002 
0240-018 
0240-019 
0240-020 
0240-021 
0480-003 
1100-003 
1160-003 

1780-004 
1780-005 
198U-004 
1980-005 
1980-006 
2042-001 
2180-001 
2420-001 


0540 
0540 
0540 
0789 
0789 
0860 
0860 
0860 
0860 
2126 
2126 
2126 
2160 
2160 
2475' 


0620-010 


METROPOLITAN  BOSTON 

AIR  QUALITY  CONTRO] 

l  reg: 

LON 

16 

8621 

13 

223 

139 

445 

314 

506 

453 

20 

8381 

35 

168 

134 

288 

288 

304 

288 

20 

8136 

19 

254 

238 

236 

210 

288 

236 

20 

8391 

29 

178 

170 

341 

288 

495 

362 

20 

8401 

37 

183 

136 

498 

314 

1001 

333 

20 

8675 

21 

94 

79 

314 

262 

634 

459 

91 

6451 

QA 

16 

8727 

25 

181 

131 

451 

445 

495 

485 

16 

8762 

31 

118 

89 

283 

189 

348 

317 

16 

8754 

■   35 

162 

160 

328 

325 

532 

409 

16 

8723 

22 

131 

123 

388 

364 

1114 

422 

16 

8713 

16 

128 

73 

236 

183 

236 

225 

1b 

141** 

•k 

241 

155 

157 

131 

1410 

110 

13 

7252 

8 

79 

42 

210 

343 

343 

328 

20 

8573 

37 

141 

128 

262 

330 

330 

320 

20 

8011 

21 

113 

107 

314 

236 

325 

257 

PIONEER  VAL] 

LEY  AIR  QUALITY 

CONTROL  REGION 

001 

20 

7496 

24 

84 

79 

288 

002 

20 

6416 

24 

144 

128 

629 

003 

20 

7539 

11 

66 

50 

183 

001 

16 

7914 

32 

162 

89 

291 

002 

16 

7738 

30 

183 

105 

472 

005 

16 

7928 

29 

92 

84 

241 

008 

16 

312** 

* 

72 

64 

144 

009 

16 

314** 

* 

85 

72 

126 

010 

20 

7954 

21 

115 

100 

210 

002 

20 

7930 

33 

165 

113 

312 

003 

20 

8284 

13 

134 

50 

367 

004 

20 

203** 

* 

102 

100 

131 

009 

16 

8314 

40 

201 

100 

257 

010 

16 

8334 

39 

244 

207 

388 

002 

16 

8336 

35 

181 

94 

244 

210 

511 

498 

817 

157 

272 

288 

354 

348 

692 

231 

312 

107 

168 

121 

202 

210 

262 

275 

346 

183 

427 

131 

141 

249 

314 

369 

424 

238 

288 

469 
757 
215 
288 
587 
272 
152 
115 
191 
341 
291 
139 
286 
388 
270 


CENTRAL  MASSACHUSETTS  AIR  QUALITY 


20 


4144** 


168 


89 


314 


288 


338  322 


24 


(5)  TABLE  6  -  PRIVATE  SITES 


1 984  SULFUR  DIOXIDE  MONITORING  RESULTi 

5 

units :   ug/m3 

so2 

City 

Saroad 

Instrument 

Numoer 

Annual 

Daily 

Daily 

Daily 

Daily 

Dai! 

■y 

# 

Method 

of 

Arith. 

Maxi- 

Maxi- 

Max 

Max 

Max 

2n 

Hourly 

Mean 

mum 

mum 

3HR 

1HR 

1HR 

Ma. 

obs. 

1st 

2nd 

obs . 

ODS  . 

obs . 

m 

24HR 

24hr 

Block 

ob 

1st 

2nd 

merr: 

[MACK  VALLEY  AIR  QUALITY  CONTR01 

1,  REGION  (12' 

) 

Peppereli 

1792-001 

20 

2164**|    *     71 

50 

113 

105 

157 

1 0 

< 

JOUTHEAST] 

;rn  massachJ 

JSETTS  AIR  QUALITY  CONTROL. REGION  (120] 

Fall 

River 

0580-010 

20 

8668 

25 

165 

152 

417 

283 

548 

50 

Fail 

River 

0580-012 

20 

■7QQ*4r     * 

112 

96 

157 

157 

220 

17 

Fail 

River 

0580-013 

20 

7945 

21 

238 

60 

393 

367 

461 

42 

Fall 

River 

0580-036 

16 

8715 

21 

97 

68 

317 

312 

670 

41 

Swansea 

2230-001 

16 

8694 

19 

222 

102 

477 

453 

673 

49 

*     Annual  Arithmetic  Mean  could  not  De  determined  due  to  insufficient 
sample  size. 

**    When  total  ooservations  are  less  than  6,250,  sample  size  is 

insufficient  to  represent  sound  data  results  for  the  year.   Sulfur 
dioxide  data  are  collected  throughout  the  year;  100  percent  data 
capture  during  this  period  represents  8,760  hourly  ooservations. 

QA  -  Quality  Assurance  in  Progress. 
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B.    CARBON  MONOXIDE  (CO) 

1 .  Sampling  Method 

DAQC  uses  non-dispersive  infrared  (NDIR)  analyzers  for  CO  detection. 
These  analyzers  employ  a  short  cell  NDIR  detection  principle  coupled 
with  water  vapor  subtraction.   This  methodology  meets  equivalency 
requirements  published  Dy  the  U.S.  Environmental  Protection  Agency  in 
Part  58,  40  CFR,  May  10,  1979. 

2.  Summary  of  Data 

DAQC  operated  eight  CO  monitors  in  1984  (Figure  5).   There  were  no 
violations  of  the  one-hour  standard  of  the  National  AmDient  Air 
Quality  Standards  (NAAQS)  for  CO  in  1984.   Taoie  7  shows  that  the 
maximum  hourly  CO  value  was  32  mg/M^  at  Worcester  (2640-020).   The 
Lowell  (1080-007)  site  recorded  the  highest  eight-hour  average  concen- 
concentrations  (15  mg/M^) .   There  were  five  exceedances  at  Lowell 
(1080-007),  two  exceedances  at  Boston  -  Essex  Street  (0240-022),  three 
exceedances  at  Thomas  Street-Worcester  (2640-020),  and  one  exceedance 
at  the  East  Columbus  Avenue  in  Springfield  (2160-007)  of  the  eight- 
hour  standard  recorded  for  1984. 
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(3)  TABLE  7  -  PUBLIC  SITES 
1984  CARBON  MONOXIDE  MONITORING  RESULTS 


CO  Units:  mg/M-* 


City 

Saroad 

Instrument 

Number 

Max. 

2nd. 

Max. 

2nd. 

#  of  8  hr 

# 

Method 

of 

1  hr. 

Max. 

8  tir. 

Max. 

averages 

Hourly 

ODS  . 

1  hr. 

obs. 

8  hr 

above  10 

ODS  . 

CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (1 18) 
Worcester    2640-020      11       8346     32    23     14    12     3 


Lowell 


Boston 
Boston 
Boston 
Boston 


Springfield 
Springfield 


MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION  (121) 
1080-007     11      7731     31     25    15    13     5 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119) 


0240-002 
0240-015 
0240-021 
0240-022 


11 
11 
11 
11 


8396 
7940 
8415 
8401 


15 
14 
16 
22 


12 

10 

9 

13 

7 

7 

14 

8 

7 

20 

13 

12 

0 
0 
0 
4 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION  (042) 


2160-007 
2160-014 


11 
11 


8524 
8523 


25 
16 


22 
12 


13 
8 


12 
7 


5 

0 


**   When  total  observations  are  less  than  6,570,  the  sample  cannot  be 
guaranteed  to  contain  the  actual  maximum  concentration  value  for  the 
year.   An  observation  is  a  single  hourly  reading  at  a  site.   Carbon 
monoxide  data  are  collected  throughout  the  year;  100  percent  data  capture 
during  this  period  represents  8,760  hourly  observations. 
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C.    OZONE  (O3) 

1 .  Sampling  Method 

The  chemiluraenescence  detection  principle  and  the  ultraviolet 
photometric  analyzer  method  are  used  in  the  continuous  measurement  for 
ozone.   In  the  chemilumenescence  method,  the  ozone  reacts  chemically 
with  ethylene  gas  emitting  light.   The  intensity  of  the  emitted  light 
is  proportional  to  the  amount  of  ambient  ozone.   In  the  ultraviolet 

method,  the  ultraviolet  photometer  gauges  ozone  concentrations  t>y 
measuring  the  attenuation  of  light  from  ozone  in  the  adsorption  cell 
at  a  wave  length  of  254  namometers.   The  concentration  of  ozone  is 
directly  related  to  the  magnitude  of  attenuation.   This  methodology 
meets  equivalency  requirements  published  by  the  U.S.  Environmental 
Protection  Agency  in  Part  58,  40  CFR,  May  10,  1979.   The  ozone  season 
covers  seven  months  of  monitoring  from  April  to  October  . 

2.  Summary  of  Data 

DAQC  operated  fifteen  stations  for  ozone  in  1984  (Figure  6).   Eleven 
stations  exceeded  the  .125  parts  per  million  standard,  and  every  Air 
Quality  Control  Region  (AQCR)  recorded  at  least  one  exceedance  of  the 
standard.   Table  8  shows  that  the  maximum  ozone  value  was  .209  ppra  at 
Chicopee  (0400-008). 
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(3)TABLE  8  -  PUBLIC  SITES 
1984  OZONE  MONITORING  RESULTS 


O3  units  =  ppm 


City;. 

Saroad 

Instrument 

# 

Max. 

2nd 

3rd 

Values 

• , 

# 

Method 

of 

1  tir 

Max 

Max 

=  >  .125 

• 

obs . 

obs . 

1  hr 
obs . 

1  hr 
obs . 

measured 
for  Daily 

Max 

Pittsf ield 


Worcester 


Lawrence 
Newburyport 


Agawam 
Amherst 
Chicopee 
Ware 


BERKSHIRE  AIR  POLLUTION  CONTROL  REGION  (117) 


1800-007 


11 


3890 


.117 


.116   .104 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119) 

1054** 

6120 

3826** 

4926 

3882 

MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION  (121) 


Boston 

0240-021 

11 

Chelsea 

0380-003 

11 

Easton 

0535-001 

11 

Med field 

1210-001 

11 

Sudbury 

2196-001 

11 

107 

.073 

125 

.125 

151 

.133 

145 

.144 

165 

.147 

.036 

.118 

.128 

.124 

.136 

1000-005 
1520-003 


11 
11 


4020 
3326** 


.112 
.136 


.104 
.120 


100 
119 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION  (042) 


0030-003 
0060-002 
0400-008 
2360-001 


11 
11 
11 
11 


3642** 
4396** 
8194 
3603** 


.144 

.141 

.125 

.125 

.209 

.168 

.204 

.150 

139 
122 
133 
135 


0 


CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (118) 
2640-019        11       4302     .146    .138   .122     2 


0 
2 
4 
2 
6 


0 

1 


5 

2 

4 
6 


SOUTHEASTERN  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (120) 


Attleboro 
Fairhaven 


0120-004 
0570-002 


11 
11 


3306** 
4018 


.141 
.206 


.141 
.185 


130 
161 


4 
9 


**   When  total  observations  are  less  than  3,852,  the  sample  cannot  be 
guaranteed  to  contain  the  actual  maximum  concentration  value  for  the 
year.   An  ooservation  is  a  single  hourly  reading  at  a  site;  100  percent 
data  capture  during  the  4/1  to  10/31  ozone  season  represents  5,136 
observations  at  each  monitor. 
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D.    NITROGEN  DIOXIDE  (NO2) 

1 .  Sampling  Method 

NO2  is  measured  by  Che  chemilumenescence  detection  principle.   In  this 
method,  nitric  oxide  (NO)  and  oxides  of  nitrogen  (N0X)  react  with 
ozone  and  the  resultant  chemical  products  emit  light.   The  intensity 
of  this  light  is  proportional  to  the  concentrations  of  N0£.   This 
methodology  meets  equivalency  requirements  published  by  the  U.S. 
Environmental  Protection  Agency  in  Part  58,  40  CFR,  May  10,  1979. 

2.  Summary  of  Data 

DAQC  operated  ten  NO2  monitoring  sites  in  1984  (Figure  7).   There  were 
no  recorded  violations  of  the  National  Ambient  Air  Quality  Standard 
(NAAQS)  for  N02-   Table  9  shows  that  the  highest  NO2  levels  were 
recorded  in  Boston  (0240-002). 
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(3)  TABLE  9  -  PUBLIC  SITES 
1984  NITROGEN  DIOXIDE  MONITORING  RESULTS 


NO2  units:  ug/m3 


City 

Saroad 

Instrument 

Number 

Max 

2nd 

Annual 

# 

Method 

of 

1  hr 

Max  1 

Arithmetic 

Hourly 

ODS  . 

hour 

Mean 

ODS  • 

obs . 

CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (118) 
Worcester      2640-019        14       3317**   188     169      * 


Lawrence 


MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION  (121) 


1000-005 


14 


7822 


263 


263 


41 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119) 


Boston 

0240-002 

14 

Boston 

0240-021 

14 

Boston 

0240-026 

14 

Chelsea 

0380-003 

14 

7838 

417 

7893 

333 

414** 

132 

6926 

667 

384 

83 

263 

61 

113 

* 

517 

42 

PIONEER  VALLEY  AIR  POLLUTION  CONTROL  REGION  (042) 


Chicopee 
Springfield 


0400-008 
2160-015 


14 
14 


3846** 
6895 


226 
470 


207 
385 


47 


SOUTHEASTERN  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (120) 
Fairhaven      0570-002        14        127**    64     64       * 


Fall  River 


0580-004 


14 


7857 


169 


160 


28 


*  Annual  Arithmetic  Mean  could  not  oe  determined  due  to  insufficient 
sample  size. 

**  When  total  observations  are  less  than  6,570,  the  sample  cannot  be 
guaranteed  to  contain  the  actual  maximum  concentration  value  for  the 
year.   Nitrogen  dioxide  data  are  collected  throughout  the  year;  100 
percent  data  capture  during  this  period  represents  8,760  hourly 
observations . 
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£.    TOTAL  SUSPENDED  PARTICULATES  (TSP) 

1 .  Sampling  Method 

TSP  measurements  are  routinely  taken  using  the  standard  high  volume 
air  sampler  method  every  sixth  day.   In  this  procedure,  air  is  drawn 
through  a  pre-weighed  8"x10"  fiberglass  filter  at  the  rate  between  40 
to  60  CFM  for  a  period  of  24  hours  beginning  at  midnight.   At  the 
conclusion  of  the  sampling,  the  filter  is  removed  and  transported  to  a 
laboratory  for  reweighmg.   The  difference  in  weight  in  milligrams  is 
divided  by  the  volume  of  air  passed  through,  giving  a  weight  per  unit 
volume  result,  i.e.,  ug/m^.   Upon  completion  of  the  TSP  (weight/unit 
volume)  calculation,  several  other  physical  and  chemical  tests  can  oe 
performed  upon  the  collected  sample.   This  methodology  meets 
equivalency  requirements  published  by  the  U.S.  Environmental 
Protection  Agency  in  Part  58,  40  GFR,  May  10,  1979. 

2.  Summary  of  Data 

In  1984,  there  were  25  state-operated  TSP  monitors  ,  the  same  amount 
m  1983  (Figure  8).   Twenty  one  sites  had  at  least  75  percent  data 
capture  for  1984.   There  were  no  violations  of  the  Annual  Primary 
Standard  of  the  National  Ambient  Air  Quality   Standards  (NAAQS)  for 
TSP  in  1984.   Table  10  shows  that  the  highest  Annual  G-Mean  (58 
ug/M^)occurred  at  the  Columbus  Street  Fire  Station  in  Boston  Back.  Bay 
(0240-024). 

There  were  28  privately  operated  TSP  monitors  in  1984  (Figure  9). 
There  were  no  violations  of  the  primary  annual  NAAQS.   Twenty-one 
sites  had  at  least  75  percent  data  capture.   Table  11  shows  that  the 
highest  annual  G-Mean  (56ug/M3)  was  recorded  at  Boston  (0240-018). 
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(3)  TABLE  10  -  PUBLIC  SITES 


1984  TOTAL  SUSPENDED  PARTICULATES  MONITORING  RESULTS 


TSP  Units:  ug/M3 


City 


Saroad 

# 


Number 

of 

Obs. 


Minimum 
Obs. 


1st 
Max 
Obs 


2nd 
Max 
Ods  . 


3rd 
Max 
Obs 


Annual 
Arith. 
Mean 


Annual 

Geo. 

Mean 


BERKSHIRE  AIR  QUALITY  CONTROL  REGION  (117) 


Pittsfield 

1800-006    51      14     155    115     97     51 

45 

CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (118) 

Warren 

2372-001 

36** 

8 

85 

63 

55 

* 

* 

Worcester 

2640-013 

54 

12 

88 

79 

76 

41 

37 

Worcester 

2640-016 

54 

22 

173 

147 

121 

61 

55 

Worcester 

2640-018 

1  ** 

38 

38 

* 

* 

* 

* 

Worcester 

2640-021 

43 

18 

95 

73 

71 

45 

41 

MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION  (121) 

Lawrence 

1000-003 

38** 

16 

99 

.  60 

58 

* 

* 

Lawrence 

1000-005 

58 

9 

135 

96 

94 

43 

39 

Lowell 

1080-006 

54 

14 

106 

89 

80 

44 

41 

METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119! 

) 

Boston 

0240-012 

55 

20 

134 

132 

89 

59 

56 

Boston 

0240-021 

59 

18 

130 

99 

96 

56 

53 

Boston 

0240-024 

47 

26 

178 

123 

92 

62 

58 

Brockton 

0320-003 

55 

11 

78 

70 

65 

36 

34 

Chelsea 

0380-002 

57 

20 

125 

118 

111 

59 

54 

Medf ield 

1210-001 

54 

10 

97 

75 

51 

31 

29 

Medford 

1220-002 

56 

13 

109 

91 

78 

48 

44 

Quincy 

1880-007 

54 

18 

103 

75 

75 

44 

41 

Woburn 

2620-002 

49 

12 

90 

90 

80 

41 

38 

PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION  (042) 

Holyoke 

0860-007 

57 

18 

134 

96 

74 

51 

48 

Springfield 

2160-011 

129 

17 

181 

126 

121 

54 

49 

Springfield 

2160-015 

59 

18 

110 

106 

88 

48 

46 

W.Springfld 

2475-003 

58 

17 

130 

110 

94 

49 

45 

< 

SOUTHEASTERN  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (120) 

Fail  River 
New  Bedford 
New  Bedford 


0580-001 
1500-003 
1500-004 


47 

8** 
43 


18 
29 
20 


104 
55 
91 


72 
40 

73 


69 
39 
72 


43 
40 


41 
* 

38 


*   Annual  Arithmetic  Mean  and  Annual  Geometric  Mean  could  not  be 
determined  due  to  insufficient  sample  size. 

**  When  total  observations  are  less  than  40,  the  sample  cannot  be  guar- 
anteed to  contain  the  actual  maximum  concentration  value  for  the  year. 
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(5)  TABLE  11  -  PRIVATE  SITES 


1984  TOTAL  SUSPENDED  PARTICULATES  MONITORING  RESULTS 


TSP  Units:  ug/M3 


City 


Saroad 

# 


Number 

of 

Obs. 


Minimum 
Obs. 


1st 

Max 
Obs 


2nd 
Max 
Obs 


3rd 
Max 
Obs 


Annual 
Arith. 
Mean 


Annual 
Geo. 

Mean 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION 


Chicopee 

Hadley 

Holyoke 

Holyoke 

Northampton 

Northampton 

S.  Hadley 

Springfield 

Springfield 

Springfield 


Fitchburg 

Leominster 

Leominster 


Beverly 

Boston 

Boston 

Boston 

Boston 

Danvers 

Salem 

Salem 

Salem 

Sherbon 

Wellesley 


0400-006 
0789-002 
0860-005 
0860-009 
1600-002 
1600-003 
2126-002 
2160-009 
2160-012 
2160-013 


61 

14** 

64 
1  4** 

4** 

61 
4** 

60 
53 
59 


11 
10 

8 
12 
14 

4 
16 
10 

9 
10 


166 

133 

* 

47 

74 

70 

60 

44 

66 

33 

149 

90 

46 

29 

130 

89 

138 

90 

98 

94 

114 
28 
64 
41 
33 
75 
20 
78 
82 
93 


54 
* 

31 
* 

* 

38 
• 

42 
47 
44 


CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION 


0620-010 
1040-001 
1040-002 


29** 

41 
2i  ** 


14 
18 
12 


97 

127 

77 


96 

112 

69 


95 
98 
61 


56 
* 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION 


0220-002 
0240-018 
0240-019 
0240-020 
0240-021 
0480-003 
1980-004 
1980-005 
1980-006 
2042-001 
2420-001 


113 

56 

59 

61 

59 

55 
338 
344 
353 

14** 

59 


6 
1 
1 
1 
1 
13 
7 
6 
9 
1 
5 


79 

72 

69 

177 

139 

104 

50 

49 

47 

95 

82 

71 

107 

97 

76 

179 

107 

99 

104 

101 

92 

128 

84 

80 

175 

146 

134 

36 

33 

30 

75 

74 

64 

29 

64 

28 

38 

46 

55 

31 

30 

44 
* 

30 


SOUTHEASTERN  MASSACHUSETTS  AIR  QUALITY  CENTRAL  REGION 


Fall  River 
Fall  River 
Somerset 
Swansea 


0580-013 
0580-036 
2080-002 
2230-001 


353 

324 

92 

336 


1 
3 
9 
2 


100 

95 

109 

107 

87 

83 

217 

122 

94 

95 

81 

119 


30 
29 
38 
30 


45 
* 

28 

• 

* 

33 
* 

37 
41 
39 


* 

52 


26 
56 
25 
34 
40 
49 
27 
26 

39 

* 

27 


24 
25 
35 
25 


Annual  Arithmetic  Mean  and  Annual  Geometric  Mean  could  not  oe 
determined  due  to  insufficient  sample  size. 

**  When  total  observations  are  less  than  40,  the  sample  cannot  be 
guaranteed  to  contain  the  actual  maximum  concentration  value  for  trie 
year. 
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F.    LEAD  (PD) 

1  .    Sampling  Method 

Lead  measurements  are  routinely  taken  using  trie  standard  high  volume 
air  sampler  method  every  sixth  day.   In  this  procedure,  air  is  drawn 
through  a  pre-weighed  8"x10"  fiberglass  filter  at  the  rate  between  40 
to  60  CFM  tor  a  period  of  24  hours  beginning  at  midnight.   At  the 
conclusion  of  the  sampling,  the  filter  is  removed  and  transported  to  a 

laboratory  for  reweighing.   This  analysis  continues  with  the  filter 
cut  and  placed  in  a  nitric  acid  Dath.   The  solution  is  then  passed 
through  an  atomic  aosorption  analyzer.   This  methodology  meets 
equivalency  requirements  published  Dy  the  U.S.  Environmental 
Protection  Agency  in  Part  58,  40  CFR,  May  10,  1979. 

2.    Summary  of  Data 

In  1984,  there  were  six  state-operated  lead  monitors  (Figure  10). 
There  were  no  recorded  exceedances  of  the  three-month  National  Ambient 
Air  Quality  Standards  (NAAQS)  for  lead  in  1984.   Table  12  and  Figure 
10  show  that  the  maximum  quarterly  level  occurred  in  Springfield 
(2160-007)  with  an  A-raean  of  .68  ug/M3. 
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(3)TABLE  12  -  PUBLIC  SITES 


1984  LEAD  MONITORING  RESULTS 


Pd  units:  ug/M3 


City 


# 


Saroad 


Method 


Instrument 


Ods. 


No.  of 


Max 
Ods 
1  st 


Max 
Ods  . 
2nd 


Arithmetic  Mean 
Quarter 


1st 


2nd 


3rd 


4tti 


Worcester 


Lowell 


Boston 
Chelsea 


CENTRAL  MASSACHUSETTS  AIR  QUALITY  CONTROL  REGION  (118) 
2640-016     92       53     .64    .43    .16   .18    .21 

MERRIMACK  VALLEY  AIR  QUALITY  CONTROL  REGION  (121) 
1080-006     92       54     1.30    .50    .20   .20    .22 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119) 


0240-002 
0380-002 


92 
92 


49    1.00    .89    .38   .40 
57     .95    .58    .27   .26 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION  (042) 


Springfield  2160-007 
Springfield  2160-011 


92 
92 


60 
61 


3.30 
1  .00 


1  .80 
.88 


.64 
.31 


.68 
.35 


.48 
.27 


.60 
.32 


.28 


.28 


.48 
.34 


1  .10 
.47 
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G.    POLLUTANT  STANDARD  INDEX  (PS I) 

1 .  Definition 

The  Pollutant  Standard  Index  provides  a  simple,  uniform  way  to  report 
concentrations  of  ozone  --  the  predominant  form  of  photochemical 
oxidants  or  smog.   Through  its  statewide  ozone  monitoring  network, 
DAQC  evaluates  the  previous  day's  ozone  level  and  predicts  the 
following  day's  ozone  concentration  based  on  the  analysis  and  on 
weather  forecasts.   DAQC  reports  ozone  PSI  values  daily  during  the 
months  of  April  through  October  for  three  areas:  Eastern,  Central,  and 
Western  Massachusetts. 
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(2)   TABLE  13    PSI  Index  and  General  Health  Effects 


Index  Value  PSI 
Descriptor  * 


General  Health  Effects     Cautionary  Statements 


500 


hazardous 


400 


Premature  death  of  ill 
and  elderly.   Healthy 
people  will  experience 
adverse  symptoms  that 
affect  their  normal 
activity. 


All  persons  should 
remain  indoors,  keep- 
ing windows  and  doors 
closed.   All  persons 
should  minimize 
physical  exertion  and 
avoid  traffic. 


hazardous 


300 


Premature  onset  of  cer- 
tain diseases  in  addi- 
tion to  significant 
aggravation  of  symptoms 
and  decreased  exercise 
tolerance  in  healthy 
persons . 


Elderly  and  persons 
with  existing  res- 
piratory diseases 
should  stay  indoors 
and  avoid  physical 
exertion.  General 
population  should 
avoid  physical 
activity. 


very 
unhealthful 


200 


Significant  aggravation 
of  symptoms  and  de- 
creased exercised  tol- 
erance in  persons  with 
heart  or  lung  disease 
with  widespread  symp- 
toms in  the  healthy 
population. 


Elderly  and  persons 
with  existing  heart 
or  lung  disease 
should  stay  indoors 
and  avoid  physical 
activity. 


unhealthful 


100 


Mild  aggravation  of 
symptoms  in  susceptible 
persons,  with  irrita- 
tion symptoms  in  the 
healthy  population. 


Persons  with  existing 
heart  or  respiratory 
ailments  should  re- 
duce physical  exer- 
tion and  outdoor 
activity. 


moderate 


50 


0 


good 


American  Lung  Association 
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(3)   TABLE  14  PSI  for  1984  oy  Region 


This  cadle  represents  the  numoer  of  days  during  the  ozone  season 
(April-Octooer)  that  fell  into  the  good,  moderate,  and  unheaithfui 
categories  on  a  regional  level  statewide.   In  1984,  there  were  no  days 
that  fell  in  the  very  unheaithfui  category. 


EASTERN 


CENTRAL 


WESTERN 


TOTAL 


APRIL 

Good 

20 

28 

14 

Moderate 

10 

2 

16 

Unheaithfui 

0 

0 

0 

MAY 

Good 

16 

28 

10 

Moderate 

15 

3 

21 

Unhealtntul 

0 

0 

0 

JUNE 

Good 

13 

21 

17 

Moderate 

16 

9 

11 

Unheaithfui 

1 

0 

2 

JULY 

Good 

10 

17 

16 

Moderate 

19 

13 

11 

Unheaithfui 

2 

1 

4 

AUGUST 

Good 

5 

16 

9 

Moderate 

22 

14 

20 

Unheaithfui 

4 

1 

2 

SEPTEMBER 

Good 

15 

15 

21 

Moderate 

14 

14 

9 

Unheaithfui 

1 

1 

0 

Good 

Moderate 

Unheaithfui 


79 

96 

8 


125 

55 

3 


87 

88 

8 
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H.    SULFATES  -  PRIVATE  SITES 

1 .  Sampling  Method 

Sulfate  measurements  are  taken  at  private  monitoring  sites  using 
the  standard  high  volume  air  sampler.   In  this  procedure,  air  is  drawn 
through  a  fiberglass  filter.   The  filter  is  placed  in  a  140  ml.  Decker 
and  40  ml.  distilled,  deionized  water  is  added.   This  is  covered  for 
30  minutes  and  is  poured  through  a  Whatman  #42  filter  into  a  200  ml. 
volumetric  flask.   Approximately  40  ml.  not  distilled,  deionized  water 
is  added  to  a  Decker  which  is  covered  and  left  to  sonicate  for  10 
minutes  in  an  ultrasonic  oath.   The  decker  and  filter  pieces  are 
rinsed  two  or  three  times,  each  time  pouring  through  filter  into 
flask.   At  the  conclusion  of  the  sampling,  the  filter  is  removed  and 
transported  to  the  laooratory  tor  analysis.   The  analysis  involves 
turbidimetry  using  a  Hach  turbidimeter  and  sultaver  reagent. 

2.  Summary  of  Data 

There  were  10  privately-operated  sulfate  monitors  in  1984  (Figure 
12).  Nine  sites  had  at  least  75  percent  data  capture.  Table  15  shows 
that  the  highest  levels  were  recorded  at  Chicopee  (0400-006) . 
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(3)  TABLE  15  -  PRIVATE  SITES 
1984  SULFATES  MONITORING  RESULTS 


SO4  Units:  ug/M3 


City 


Saroad 

# 


Number 

of 

Ods. 


Minimum 
Ods. 


1  sc 
Max 
Obs 


2nd 
Max 
Obs. 


3rd 
Max 
Obs 


Annual 
Arith. 
Mean 


PIONEER  VALLEY  AIR  QUALITY  CONTROL  REGION  (042) 


Chicopee 

Northampton 

Springfield 

Springfield 

Springfield 


0400-006 
1600-003 
2160-009 
2160-012 
2160-013 


61 
61 
60 
54 
59 


3 
3 
4 
3 
3 


32 
23 
24 
25 
25 


24 
21 
23 
23 
23 


22 
20 
21 
22 
23 


10 

9 

10 

10 

9 


METROPOLITAN  BOSTON  AIR  QUALITY  CONTROL  REGION  (119) 


Boston 
Boston 
Boston 
Boston 
Sherbon 


0240-018 
0240-019 
0240-020 
0240-021 
2042-001 


55 
59 
61 
59 
14* 


5 
4 
2 
5 
0 


24 
21 
21 
23 
13 


22 
20 
21 
22 
11 


22 
19 
21 
19 
10 


11 

10 

10 

10 

6 
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1984  ACID  PRECIPITATION  REPORT 
1 .    Monitoring 

The  acidity  of  precipitation  tailing  on  Massachusetts  is 
considerably  more  acidic  than  precipitation  failing  in  remote  regions 
of  the  world,  where  precipitation  pH  generally  ranges  from  pH  5.0  to 
pH  5.6.   Damage  to  aquatic  resources  Dy  acid  precipitation  has  been 
documented  in  Sweden,  Norway,  and  the  Adirondack  Mountains  of  New 
York.   Acid  precipitation  has  also  been  implicated  as  one  of  several 
possible  factors  involved  in  forest  declines  seen  in  Germany  and  New 
England.   For  these  reasons  the  Massachusetts  Department  of 
Environmental  Quality  Engineering  monitors  the  quantity  and  acidity  of 
precipitation  at  several  locations  in  the  state  in  order  to  determine 
the  volume  and  acidity  of  precipitation. 

The  acid  precipitation  monitoring  network  in  Massachusetts  is 
composed  of  four  event  monitoring  sites  and  three  National  Atmospheric 
Deposition  Program  (NADP)  monitoring  sites.   Event  monitoring  sites 
recorded  the  pH  and  the  volume  of  precipitation  on  a  precipitation 
event  basis.   Data  from  these  sites  are  used  for  daily  recorded  acid 
precipitation  reports  ana  in  analyses  such  as  presented  in  this 
report.   Event  monitoring  sites  are  located  at  the  University  of 
Massachusetts,  Amherst;  the  College  of  Holy  Cross,  Worcester; 
Carver/Bionomics,  Carver;  and  in  Swampscott.   The  NaDP  sites  collect 
precipitation  on  a  weekly  oasis  from  Tuesday  to  Tuesday.   Chemical 
analyses  includes  major  cations  and  anions,  pH,  specific  conductance, 
and  precipitation  volume.   All  NADP  chemical  analyses  are  conducted  oy 
the  NADP  Central  Analytical  Laboratory  in  Champagne,  Illinois.   The 
NaDP  sites  are  located  at  Quabbin  Reservoir;  the  Walt ham  State 
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Agricultural  Experiment  Station  (SAES) ;  and  the  National  Park  Service 
at  the  Cape  Cod  National  Seashore  in  Truro.   The  locations  of  event 
monitoring  sites  and  NADP  monitoring  sites  are  depicted  in  Figure  13. 
2.    Precipitation  Acidity 

The  pH  of  precipitation  varies  widely  at  each  monitoring  site 
over  the  course  of  a  year  from  highly  acidic  events  (pH  C3.6)  to 
slightly  acidic  events  (pH  >4.7).   Of  the  272  events  recorded  at  the 
four  event  sites,  33  percent  (90  events)  had  a  pH  <4.0  (see  Figure 
14),  53.3  percent  (145  events)  had  4.0  >pH  <4.7,  and  13.6  percent  (37 
events)  had  pH  >4.7. 

During  1984  pH  at  the  event  sites  ranged  as  follows: 

U.  Mass.  pH  3.37  -  5.62 

Holy  Cross  pH  3.54  -  5.10 

Swampscott  pH  3.50  -  5.84 

Carver  pH  3.60  -  5.30 

Converted  to  hydrogen  ion  concentrations  these  represent  ranges  of: 

U.  Mass.  426  -  2.4  ueq/i 

Holy  Cross  288  -  7.9  ueq/1 

Swampscott  316  -  1.4  ueq/1 

Carver  251  -  5.0  ueq/1 

Figures  14  and  15  present  the  pH  of  individual  events  at  the 
event  monitoring  sites.   The  monthly  volume-weighted  pH  (from  Table 
16)  is  included  on  each  graph.   The  lowest  pH  event  at  each  site 
occurred  during  June.   The  highest  pH  event  occurred  during  Feoruary 
at  the  University  of  Massachusetts,  during  March  at  Holy  Cross  and 
Swampscott,  and  during  November  at  Carver.   The  lowest  monthly 
volume-weighted  pHs  occurred  during  September  at  the  University  of 
Massachusetts,  Holy  Cross,  and  Carver,  and  during  August  at 
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Swampscott.   In  all  cases  except  Carver,  the  lowest  v/olurae-weighted 
pHs  coincided  with  the  lowest  precipitation  totals.   The  highest 
monthly  volume-weighted  pH  occurred  during  November  at  the  University 
of  Massachusetts,  Holy  Cross,  and  Carver  while  it  occurred  during 
February  at  Swampscott  with  the  second  highest  in  Novemoer.   There  was 
no  correlation  between  the  highest  volume-weighted  pH  and 
precipitation  totals.   Figures  17  and  18  present  pH  converted  to 
hydrogen  ion  concentrations.   The  highest  hydrogen  ion  concentrations 
(lowest  pH  events)  occurred  during  June  at  each  site. 

The  relationship  between  the  size  of  a  precipitation  event  and 
precipitation  pH  can  be  seen  in  Figure  19.   For  each  event  at  the  four 
event  monitoring  sites,  the  hydrogen  ion  concentration  has  Deen 
plotted  against  precipitation  volume.   The  most  acidic  (pH  <3.7) 
events  are  small  events  (<0.25  inches).   Most  large  precipitation 
events  (>1  inch)  have  a  hydrogen  ion  concentration  <50  ueq/1 
(pH>4.30). 

Table  16  also  presents  the  annual  volume-weighted  pH  at  the  event 
sites.   The  University  of  Massachusetts  site  had  the  highest  annual 
pH,  while  Swampscott  had  the  lowest.   Swampscott  had  the  highest 
precipitation  total,  not  unexpected  for  a  coastal  site,  and  the  lowest 
annual  pH.   Carver,  with  the  second  lowest  annual  pH,  recorded  between 
8.61  and  19.65  inches  less  precipitation  than  the  University  of 
Massachusetts,  Holy  Cross,  and  Swampscott  sites. 

TaDle  17  and  Figure  20  present  the  monthly  volume-weighted  pHs 
for  the  NADP  sites.   The  pHs  were  similar  during  most  months  with 
Truro  generally  displaying  the  highest  weignted  pH  and  Quaobin 
Reservoir  the  lowest.   However,  the  pHs  at  Quaobin  Resevoir  from  March 
-  June  do  not  conform  well  to  the  pattern  seen  for  Waltham  and  Truro. 
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The  March  pH  was  low  due  to  a  power  tailure  resulting  in  failure  co 
capture  all  precipitation  events.   Tne  April  and  May  values  are  too 
high  and  the  June  value  too  low  due  to  differing  sampling  periods  at 
QuaDDin  Reservoir.   As  a  result  significant  amounts  of  precipitation 
were  included  with  April  or  May  data  which  at  Walthara  and  Truro  was 
included  with  March  or  June  data.   The  annual  weighted  pH  was  lowest 
at  the  QuaDDin  Reservior  site  and  highest  at  Truro.   This  pattern  is 
in  direct  contrast  to  that  seen  tor  the  event  monitoring  sites  where 
the  University  of  Massachusetts  site  had  the  highest  annual  pH  and 
Swampscott,  and  Carver  the  lowest.   In  part  this  discrepancy  can  De 
accounted  for  because  the  March  weighted  pH  at  the  QuaDDin  Reservoir 
site  was  artificially  low.   With  March  excluded  from  analysis  the 
annual  weighted  pH  for  the  QuaDDin  Reservoir  site  was  4.38  and  for  the 
University  of  Massachusetts  was  4.41 .   These  figures  compare  more 
favoraDly.   The  lowest  monthly  weighted  pH  at  MADP  sites  occurred 
during  August  at  Truro  and  Waltham  and  during  Septemoer  at  QuaDDin 
Reservoir  (excluding  March),  a  pattern  similar  to  that  of  the  event 
sites.   However,  only  at  Truro  did  tne  lowest  weighted  pH  coincide 
with  the  lowest  precipitation  total.   The  hignest  weighted  pH  occurred 
during  NovemDer  at  Walthara  ana  QuaDDin  Reservoir  and  during  March  at 
Truro.   The  hignest  weighted  pH  coincided  with  the  largest 
precipitation  totals  only  at  Truro.   Precipitation  totals  for  the 
three  sites  were  similar  with  the  largest  volume  failing  at  Truro. 
(See  TaDie  17) . 

Variability  in  the  pH  of  single  events  at  different  monitoring 
sites  reflects  the  influence  of  a  variety  of  factors  such  as  the 
direction  of  the  storm  track,  local  sources  of  pollutants,  quantity  of 
precipitation,  and  local  meteorology.   One  such  influence  is  that  of 
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the  ocean  on  coastal  sites.   During  the  storm  of  April  24,  1984  this 
influence  could  he  seen  in  the  following  data  from  event  sites: 

pH  ppt.  (inches) 

U.  Mass.  4.38  0.47 

Holy  Cross  4.65  0.66 

Swampscott  4.95  1  .60 

Carver  5.00  1  .00 

This  storm  was  characterized  Dy  a  low  pressure  system  centered  off  the 

southern  coast  of  New  England.  Coastal  sites  received  more  rain  and 

pHs  were  highest  near  the  coast  and  lowest  at  the  QuaDDin  Reservoir 

site.   Gradients  from  the  coast  to  inland  sites  may  also  oe  seen  from 
NADP  data  for  this  period: 

Deposition  (mg/m^) 

pH     ppt.      CI"      SO4H    M23^.  SQ^-'+NO-r 

QuaDDin  Res.     4.32    0.52     1.94    31.94    29.31  61.25 

tfalthara         4.71     1.36      8.74    43.34     12.58  55.92 

Truro           5.21     1.20    27.89    20.77     9.39  30.16 

The  sura  of  sulfate  and  nitrate  deposition  was  highest  at  the  QuaDDin 
Reservoir,  the  site  furthest  inland,  and  lowest  at  the  Truro  site, 
while  deposition  of  chloride,  primarily  derived  from  seaspray,  was 
lowest  at  the  QuaDDin  Reservoir  site. 

TaDles  18  and  19  present  annual  volume-weighted  pHs  and 
precipitation  quantities  for  event  and  NADP  sites  trora  1982-1984.   The 
annual  weighted  pH  for  tne  Truro  NADP  site  and  tne  University  of 
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Massachusetts  and  Holy  Cross  event  sites  has  increased  slightly  or 
remained  level  from  1982-1984.   The  annual  pH  at  the  Quaboin  Reservoir 
and  Waitham  NADP  sites,  and  the  Swampscott  event  site  was  highest  in 
1983.   Caution  should  be  exercised,  however,  in  making  comparisons 
between  years  where  data  is  missing  from  one  year. 
3.    Deposition  of  Cations  and  Anions 

Deposition  of  cations  and  anions  is  influenced  Dy  numerous 
factors  such  as  the  volume  of  precipitation,  and  by  contributions  of 
cations  and  anions  from  seaspray,  agriculture,  and  anthropogenic 
sources.   The  acidity  of  precipitation  is  determined  by  the  total  ion 
balance,  which  includes  sulfate,  nitrate,  and  hydrogen  ion  concentra- 
tions and  the  basic  cations  calcium,  magnesium,  potassium,  and 
ammonium.   Table  20  presents  the  annual  volume-weighted  concentrations 
of  individual  cations  and  anions  at  the  NADP  sites.   Cations  and 
anions  which  are  contributed  by  seaspray  to  precipitation  (Ca++,  Mg++, 
K+,  Na  ,  C1~)  are  in  greatest  concentrations  at  Truro.   Nitrate, 
sulfate  (a  portion  of  which  is  contributed  by  seaspray) ,  ammonium  and 
hydrogen  ion  concentrations  are  highest  at  the  Quabbin  Reservoir. 

Figure  21  presents  the  monthly  volume-weighted  concentrations  of 
sulfate  for  the  three  NADP  sites.   The  high  sulfate  concentration  for 
the  QuaDbin  Reservoir  site  for  March  may  be  artificially  high  as  a 
result  of  collector  failure  and  in  June  due  to  a  different  collection 
period  than  Waitham  and  Truro. 

Table  21  presents  the  monthly  and  annual  volume-weighted 
concentrations  of  sulfate  with  the  seaspray  contribution  removed, 
(excess  S04=  [Tot.  SO4" ]  -  .12[Na+]  if  [Cl-]/[Na+]  >1.16  or  [Tot. 
SO4--]  -  .103[C1"]  if  [Cl"]/[Na+]  <1.16).   The  largest  contributions 
of  sulfate  to  precipitation  via  seaspray  occurred  at  Truro,  a  coastal 
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sice.   Of  the  annual  weighted  average  at  Truro,  39.1  percent  of  the 
sulfate  was  contriouted  by  seaspray  as  determined  above,  as  compared 
to  4.1  percent  at  Waitham  and  2.1  percent  at  tne  quaboin  Reservoir. 
Contributions  of  sulfate  to  precipitation  are  generally  higner  during 
the  winter  months  and  lower  during  the  summer  months,  as  seen  from  the 
percent  sulfate  contributed  by  seaspray  in  TaDle  21 .   Coastal  storms 
play  a  more  important  role  during  the  winter  months  than  during  the 
summer  months  when  storms  originate  predominantly  trom  the  west  or 
southwest.   Figure  21  presents  the  corrected  concentrations  for 
sulfate  with  the  seaspray  contribution  removed.   The  months  showing 
the  greatest  change  in  sulfate  concentrations  at  Truro  are  January 
through  April  and  November  and  December  relative  to  the  other  NADP 
sites.   These  months  represent  the  time  period  with  the  greatest 
occurrence  of  ocean  storms,  at  which  time  contributions  from  seaspray 
to  deposition  would  oe  greatest. 

Figure  23  presents  the  monthly  volume-weighted  concentrations  of 
nitrate  for  the  NADP  sites.   Nitrate  is  not  greatly  affected  oy 
contributions  from  seaspray,  therefore  no  corrections  have  oeen 
applied.   Nitrate  concentrations  recorded  at  Waitham  and  Truro  are 
very  similar  and  generally  lower  than  for  the  Quabbin  Reservoir  site. 
Again,  March  and  June  values  for  Quaobin  Reservoir  may  be  artificially 
high  and  April  and  May  values  artificially  low,  as  previously 
discussed . 

Table  22  presents  the  average  monthly  deposition  (mg/m^)  Qf 
cations  and  anions  at  the  three  NADP  sites.   Deposition  of  the  cations 
and  anions  contributed  by  seaspray  to  precipitation  are  greatest  at 
the  Truro  site  and  lowest  at  the  QuaDDin  Reservoir  site.   Deposition 
of  ammonium  and  nitrate  are  greatest  at  the  QuabDin  Reservoir  site. 
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Note  that  while  the  highest  corrected  sulfate  concentration  (Table  20) 
occurred  at  QuaDDin  Reservoir,  ^altham  and  Truro  had  higher 
'uncorrected'  average  depositions  of  sulfate.   TaDle  23  presents  the 
total  annual  wet  deposition  of  cations  and  anions.   The  pattern  seen 
in  TaDle  22  is  repeated  here. 

Comparisons  of  the  total  annual  wet  deposition  of  sulfate  and 
nitrate  with  annual  totals  from  1982  and  1983  in  TaDle  24  reveals  that 
wet  deposition  of  sulfate  has  decreased  slightly  at  QuabDin  Reservoir, 
Dut  was  highest  during  1983  at  Waltham  and  Truro.   Nitrate  deposition 
has  increased  slightly  at  QuaDDin  Reservoir  and  Waltham  while  it  has 
decreased  since  1983  at  Truro.   These  figures  may  in  part  oe 
influenced  oy  the  total  annual  precipitation  volume.   Years  with  lower 
total  precipitation  volumes  will  generally  show  lower  wet  deposition 
figures.   These  figures  do  not  account  for  dry  deposition  which  may 
increase  total  deposition  to  as  much  as  twice  these  levels  and  which 
may  De  relatively  greater  during  dry  years  than  in  wet  years. 
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TABLE  16.   Annual  Volume-Weighted  pH  and  Precipitation  (Inches)  for 
Four  Massachusetts  Event  Monitoring  Sites. 


* 

UNIV. 

MASS. 

HOLY 

CROSS 

SWAMPSCOTT 

CARVER 

MONTH 

PPT 

pH 

PPT 

pH 

PPT 

pH 

PPT 

pH 

JAN 

1  .75 

4.24 

2.26 

4.28 

1  .87 

4.21 

2.81 

4.23 

FEB 

5.22 

4.39 

5.00 

4.44 

9.50 

4.79 

3.05 

4.35 

MAR 

2.74 

4.68 

5.30 

4.57 

7.37 

4.41 

3.83 

4.13 

**  APR 

2.80 

4.36 

4.54 

4.27 

5.24 

4.31 

3.35 

4.31 

MAY 

4.07 

4.36 

8.52 

4.25 

3.64 

4.08 

3.76 

4.17 

JUN 

8.78 

4.65 

2.62 

4.31 

8.56 

4.31 

6.76 

4.48 

JUL 

4.92 

4.27 

5.75 

4.35 

4.27 

4.20 

3.93 

4.12 

AUG 

1.28 

4.24 

1  .27 

4.08 

0.04 

3.64 

0.40 

4.28 

SEP 

0.93 

4.08 

1  .77 

4.08 

0.80 

3.93 

1  .75 

3.93 

OCT 

3.15 

4.36 

3.44 

4.30 

4.76 

4.22 

5.05 

4.26 

NOV 

4.02 

4.76 

3.16 

4.76 

1  .64 

4.56 

1  .65 

4.88 

DEC 

3.03 

4.42 

3.45 

4.32 

4.85 

4.32 

1  .57 

4.25 

#  EVENTS 

* 

65 

83 

77 

51 

TOT.  PPT. 

42.69 

47.08 

52.54 

37.91 

TOTAL 

H+ 

0 

.001603 

0.002196 

0 

.002475 

0. 

002134 

YR.tfT 

.pH 

4.43 

4.33 

4.23 

4.25 
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TaDle  17.   Volume-Weighted  pH  and  Precipitation  (Inches)  for  Three 
Massachusetts  NADP  Monitoring  Sites  During  1984. 


MONTH 


QUABBIN 
PPT      pH 


WALTHAM 


PPT 


pH 


TRURO 


PPT 


pH 


JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 


1  .88 


6.14 
3.60 
4.19 
13.29 
3.52 
5.13 


3.03 


4.16 
1  .71 
3.03 
4.16 


4.29 


4.53 

3.84* 

4.50 

4.51 

4.14 

4.42 


4.17 


4.25 
4.55 


4.59 


4.25 


2.06   4.42 


7.82  4.62 

5.54  4.54 
3.96  4.45 
3.43  4.21 
7.53  4.38 
4.50  4.46 

3.55  4.01 
2.52  4.47 
1.60  4.15 
3.60  4.66 


3.60   4.38 


3.95   4.42 


4.61  4.79 

8.95  5.00 
4.56  4.76 

3.96  4.40 
7.04  4.92 
6.43  4.87 
0.89  4.36 
6.04  4.38 
1.96  4.36 
0.95  4.65 


3.63   4.54 


TOT.  PPT. 

57.91 

YR.WT.pH 

4.31 

w/March 

4.38 

excluded 

48.26 


4.38 


4.37 


53.02 


4.64 


4.59 


*  Power  failure  at  site,  only  a  fraction  of  precipitation  collected 
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TABLE  18.   Annual  Volume -Weigh ted  pH  and  Precipitation  (Inches)  for 
Four  Massachusetts  Event/Monitoring  Sites. 


v; 


YEAR 
1982 
1983 
1984 


UNIV.  MASS. 
PPT      pH 
35.03    3.981 


64.97 
42.69 


4.24 
4.43 


HOLY  CROSS 

PPT     pH 

40.75    4.29 

59.50   4.33 

41.50   4.33 


SWAMPSCOTT 


PPT 


pH 


CARVER 


PPT   pH 


49.92   4.431   30.44  4.30^ 


52.54   4.23    32.89  4.23 


'  10  months  of  data 

2  April  10  -  December  only 
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TABLE  19.   Annual  Volume-tfeighted  pH  and  Precipitation  (Inches)  for 
Three  Massachusetts  NADP  Sites. 


YEAR 
1982 
1983 
1984 


QUABBIN 
PPT     pH 
39.58   4.36  1 
51 .43   4.43  2 
51.91    4.31 

4.38  3 


WALTHAM 
PPT     pH 
37.82  4.33  2 

51.94  4.42 
48.26   4.38 


TRURO 

PPT    pH 

53.07   4.42 

63.77   4.53 

53.02   4.64 


'  10  months  of  data 

2  1 1  months  of  data 

3  Annual  weighted  average  pH  with  March  1984  excluded 
due  to  power  failure. 
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TaDLe  20.   Annual  Volume -l-Jeighted  Concentration  (ueq/1)  of  Cations  and 
Anions  at  Three  Massachusetts  NADP  Sites  during  1984. 


QuabDin  1 

Waltham 

Truro 

Ca++ 

6.35 

3.96 

8.07 

Mg++ 

3.71 

4.19 

27.86 

K+ 

0.99 

0.58 

2.91 

Na+ 

7.80 

13.33 

120.08 

NH4+ 

11.24 

6.43 

5.91 

N03- 

30.17 

13.33 

11  .76 

ci- 

10.01 

18.20 

144.97 

SO4— 

44.18 

39.03 

36.86 

PO4 

0.12 

0.10 

0.12 

H+ 

48.51 

41  .26 

23.05 

pH 

4.31 

4.38 

4.64 

'    Due  to  power  failure  not  ail  precipitation  which  fell 
during  March  was  collected. 
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TABLE  21 .   Average  Monthly  Volume-Weighted  Concentrations  of  Sulfate 
Corrected  for  Contributions  by  Seaspray  (Total  sulfate  - 
Contribution  from  Seaspray)  and  Percent  Donated  by 
Seaspray. 


QUABBIN 

WALTHAM 

TRURO 

Corrected 

Percent 

Corrected 

Percent 

Corrected 

Percent 

SO4-- 

Donated 

SO4— 

Donated 

SO4-- 

Donated 

SO4-" 

SO4-- 

SO4-- 

JAN 

30.22 

5.3 

20.82 

6.9 

.  30.77 

23.3 

FEB 

24.50 

5.3 

27.22 

6.2 

18.50 

21  .3 

MAR 

88.11* 

1  .0 

28.13 

5.4 

14.57 

78.1 

APR 

30.17 

3.1 

35.49 

5.5 

20.00 

28.4 

MAY 

28.62 

2.1 

55.40 

1  .2 

45.10 

5.0 

JUN 

82.95 

0.8 

33.26 

4.9 

13.30 

'  17.9 

JUL 

32.62 

1  .7 

28.76 

4.5 

11  .81 

20.3 

AUG 

61  .63 

0.5 

93.68 

0.6 

63.37 

4.9 

SEP 

64.50 

0.9 

30.31 

3.9 

* 

32.91 

29.4 

OCT 

60.47 

1  .1 

50.96 

0.8 

27.19 

3.0 

NOV 

39.60 

5.1 

24.27 

15.2 

15.33 

35.4 

DEC  . 

48.74 

2.0 

39.38 

4.0 

24.85 

39.0 

Annual 


43.24 


37.43 


22.45 


Wted.  Avg. 


*  Due  to  power  failure  not  all  precipitation  which  fell  during  March 
was  collected. 
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Table  22.   Average  (  +  Std.  Dev.)  Monthly  Deposition  (mg/ra^)  of  Cations 
and  Anions  at  Three  Massachusetts  NADP  Sites  for  1984. 


Quabbin              Waltham  Truro 

7.93  (4.19)  14.83  (19.11) 

5.15  (2.86)  30.48  (55.75) 

2.27  (1.23)  10.28  (17.59) 

30.73  (20.36)  247.82  (466.13) 

11.91  (10.39)  10.60  (7.68) 

95.10  (52.03)  70.74  (33.67) 

65.17  (39.44)  460.86  (881.28) 

190.79  (105.55)  167.68  (139.31) 

0.32  (0.16)  0.37  (0.23) 

4.23  (2.30)  2.28  (1.50) 


Ca++ 

8.46 

(4.95) 

Mg++ 

3.30 

(2.18) 

K+ 

3.04 

(3.47) 

Na+ 

14.21 

(12.60) 

NH4+ 

16.16 

(14.55) 

N03- 

131 .91 

(34.36) 

ci- 

27.75 

(22.43) 

SO4-- 

164.93 

(112.78) 

P04 

0.31 

(0.34) 

H+ 

3.60 

(2.34) 

'  Due  to  power  failure  not  all  precipitation  which  fell 
during  March  was  collected. 
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Table  23.   Total  Annual  Wet  Deposition  (ing/ra2)  of  Cations  and  Anions 
at  Three  Massachusetts  NADP  Sites  for  1984. 


Quabbin  ' 

Waltham 

Truro 

Ca++ 

101  .53 

95.20 

177.98 

Mg++ 

39.54 

61  .75 

365.71 

K+ 

36.48 

27.24 

123.34 

Na+ 

170.55 

368.81 

2973.78 

NH4+ 

193.87 

142.86 

127.16 

N03- 

1582.94 

1141  .15 

848.84 

Cl" 

332.94 

781.98 

5530.29 

SO4-- 

1979.18 

2289.44 

2012.21 

P04 

3.73 

3.84 

4.47 

H+ 

43.20 

50.72 

27.39 

'  Due  to  power  failure  not  all  precipitation  which  fell 
during  March  was  collected. 
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Table  24.   Total  Annual  Wet  Deposition  (kg  ha"1  yr"1 )  of  Sulfate  and 
Nitrate  at  Three  Massachusetts  NADP  Sites  for  1982  -  1984. 


Quabbin 


Waltham 


1984 


Truro 


S04-- 

19.79 

N03- 

15.83 

TOTAL 

35.62 

22.89 
11  .41 
34.30 


20.12 

8.48 
28.60 


S04-- 

23.80 

N03- 

14.70 

TOTAL 

38.50 

1983 
23.70 
10.50 
34.20 


27.10 
11  .70 
38.80 


S04-- 

23.43 

N03- 

14.70 

TOTAL 

38.13 

1982 
21  .10 
10.50 
31  .60 


21  .60 
10.30 
31  .90 
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Figure  14   The  distribution  of  precipitation  events  into  pH 

categories  at  four  Massachusetts  event  monitoring  sites 
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Figure  15.  The  pH  of  individual  events  and  the  monthly  volume- 
weighted  pH  at  the  University  of  Massachusetts  (top) 
and  The  College  of  Holy  Cross  (bottom)  . 
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The  hydrogen  ion  concentration  of  individual  events 
at  the  University  of  Massachusetts  (top)  and  The 
College  of  Holy  Cross  (bottom) . 

72 


SWAMPSCOTT    1984 


V 

3 


U 

z 
o 
o 

+ 
I 


a  no 

H  + 

CONCENTRATION 

4UU    — 

350  - 

0     o 

D 

o 

D 

300  - 

250  - 

D 
D 

a 

200  - 

0 

a 

0 

a 

D 

D 

150  - 

D 

D                 0 

D 

°    D 
0 

a 

D 

D  D 

C 

100  - 

D         D               D              B 

a 

°         D 

C 

50  - 

0  -« 

°a0 

D 

0 

kaniai 

a 

p  ° a 

D 

o           d                                             a 

o       d         a 

■nnnnniHunauiHmnnmaBnnnnunanmni 

JAN       FEB      MAR      APR      MAY      JUN      JUL       AUG       SEP      OCT       NOV      DEC 

DATE 


a 

3 


O 

z 
o 
u 

+ 
I 


260 


240  - 

220  - 

200  - 

180  - 

160  - 

140  - 

120  - 

100  - 

80  - 

60  - 

40  - 

20  - 

0 


O         CO 
D 


CARVER    1984 

H+   CONCENTRATION 


a     d 


DD  D 

a 


D  D  DD  D 

a       a 


D  D 


D  DD 


D 

mm 


D 

D  D  D 

HinmiiMiMiMiMiiminiwuinw 

JAN       FEB      MAR      APR      MAY      JUN      JUL       AUG       SEP      OCT       NOV      DEC 

DATE 
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Figure  19.  Hydrogen  ion  vs.  precipitation  volume  for  events  at 
the  four  event  monitoring  sites  during  1984. 
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Figure    20.  The  mdnthly  volume-weighted  pH  for   three  Massachusetts 
NADP  monitoring   sites. 
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Figure  21.  The  monthly  volume- weigh  ted  sulfate  concentrations 
for  three  Massachusetts  NADP  monitoring  sites. 
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Figure  22:  The  corrected  monthly  volume-weighted  sulfate  concen- 
trations for  three  Massachusetts  NADP  monitoring  sites 
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Figure    23. 


The  monthly  volume-weighted  nitrate  concentrations 
for  three  Massachusetts  NADP  monitoring  sites. 
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